Aldosterone enhances ligand-stimulated nitric oxide production in endothelial cells.
Chronic and acute actions of aldosterone have been shown recently to directly affect the cardiovascular system. However, it is unclear whether the acute effects of aldosterone on vasculature are constrictive or dilatory. Here, to clarify the nongenomic effects of aldosterone on endothelial function, we examined the effects of aldosterone on nitric oxide (NO) production in cultured endothelial cells (ECs) and on vascular tone. The intracellular NO production of bovine aortic ECs loaded with DAF-2 was determined using confocal microscopy. Accumulated NO in the culture medium was quantified by a microplate reader using membrane-impermeable DAF-2. Phosphorylation of endothelial NO synthase (eNOS) at Ser(1179) was assessed by Western blotting. Changes in intracellular Ca(2+) ([Ca(2+)](i)) were determined by confocal microscopy in ECs doubly loaded with fluo-4 and Fura Red. The effects of aldosterone, acetylcholine (ACh), and other signaling molecules on the tension of phenylephrine (PE)-contracted aortas of Sprague-Dawley rats were examined in an ex vivo organ bath chamber system. Short-term pre-exposure to aldosterone (1 x 10(-7) mol/L) enhanced ATP-induced NO production in ECs with increased phosphorylation of eNOS at Ser(1179). These effects were blocked by eplerenone, a mineralocorticoid receptor (MR) antagonist, and LY294002, a phosphatidylinositol 3-kinase (PI3K) inhibitor. Notably, aldosterone alone did not affect ATP-induced [Ca(2+)](i) changes or the Ser(1179) phosphorylation. Similarly, aldosterone (1 x 10(-8) to 1 x 10(-7) mol/L) did not affect the tone of rat aortas pre-contracted by PE, but enhanced ACh-induced vasorelaxation, which was again reversed by eplerenone or LY29400. In contrast, sodium nitroprusside-induced vasorelaxation in endothelium-denuded aortas was not affected by aldosterone. Thus, aldosterone acutely enhances ligand-mediated endothelial NO production by eplerenone-sensitive mechanisms involving a PI3K that may synergize Ca(2+)-dependent eNOS phosphorylation at Ser(1179).